Defining optimal immunosuppression for islet transplantation based on reduced diabetogenicity in canine islet autografts.
The recent results of clinical islet transplantation have improved substantially with the introduction of a more potent but less diabetogenic immunosuppressant protocol. The successful development of this protocol was based in part on the outcomes of studies reported herein, addressing the diabetogenic potential of a series of immunosuppressant agents used alone or in combination in a canine islet autograft model. Although it is recognized that failure to achieve long-term insulin independence in human islet allotransplantation has been multifactorial, with low engraftment mass, acute or chronic rejection, autoimmune recurrence, loss of islet-acinar integrity, heterotopic site, denervation, and insulin resistance all being implicated to varying degrees, avoidance of diabetogenic immunosuppression has been pivotal to the enhanced outcomes of clinical islet transplantation. We here explore the effects of clinically relevant doses of cyclosporine or tacrolimus when given alone or in combination with glucocorticoids on long-term canine islet autograft function. Dogs (n=8) underwent total pancreatectomy, islet isolation, and intrasplenic autotransplantation and were normoglycemic with stable long-term graft function 3 months to 8 years posttransplant. The frequently sampled intravenous glucose tolerance test (FSIGT) was performed predrug (baseline), at 1 month of therapy (on drug), and again 1 month after withdrawal of therapy (postdrug). Monotherapy treatments with low- or high-dose prednisone, Neoral, or tacrolimus had minimal impact on islet autograft function. The combination of Neoral and prednisone led to a marked impairment in glucose decay (25% decline from 1.77+/-0.2 to 1.24+/-0.2, P<0.05), without significant change in insulin responsiveness or glucose effectiveness. However, insulin sensitivity was markedly impaired while on therapy (7.10+/-1.2 to 3.10+/-0.5, P<0.01). Importantly, glucose decay and insulin sensitivity failed to return to baseline after withdrawal of therapy. The combination of tacrolimus and glucocorticoids led to permanent and irreversible diabetes in all recipients (n=6, P<0.001). Similar treatment of healthy control dogs led to a 44% decrease in glucose decay (P<0.01). Immunosuppression must be specifically tailored for islet transplantation and be glucocorticoid free if insulin independence is to be sustained clinically.